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ABSTRACT 



A liquid crystal display device includes a liquid crystal panel 
having a display area, a back light unit including a light 
source joined with the liquid crystal panel, a first frame 
coupled to a surface of the back light unit and to the sides 
of the liquid crystal panel, a second frame coupled to the 
edges of the liquid crystal panel and to the sides of the first 
support frame, an outer casing, and a fastening part joining 
together the first support frame, the second support frame, 
and the outer casing through the sides of the first support 
frame, the second support frame, and the outer casing. 



(List continued on next page.) 



16 Claims, 9 Drawing Sheets 



US 6,373,537 B2 

Page 2 



U.S. PATENT DOCUMENTS 



5,102,084 


A 


4/1992 


Park 


5,103,377 


A 


4/1992 


Kobayashi 


5,168.426 


A 


12/1992 


Hoving et al. 


5,173,837 


A 


12/1992 


Blackwell et al. 


5,195,213 


A 


3/1993 


Ohgami et al. 


5,216,411 


A 


6/1993 


Ashitomi et al. 


5,233,502 


A 


8/1993 


Beatty et al. 


5,238,421 


A 


8/1993 


Kobayashi 


5,276,589 


A 


1/1994 


Bartlett et al. 


5,328,379 


A 


7/1994 


Kobayashi 


5,432,626 


A 


7/1995 


Sasuga et al. 


5,467,504 


A 


11/1995 


Yang 



C Af\ A A 

5,494,447 


A 


2/1996 


Zaidan 


5,504,605 


A 


4/1996 


Sakuma et al. 


5,559,670 


A 


9/1996 


Flint et al. 


5,566,048 


A 


10/1996 


Esterberg et al. 


5,634,351 


A 


6/1997 


Larson et al. 


5,636,101 


A 


6/1997 


Bonsall et al. 


5,636,102 


A 


6/1997 


Funjino et al. 


5,654,779 


A 


8/1997 


Nakayama et al. 


5,666,172 


A 


9/1997 


Ida et al. 


5,680,183 


A 


10/1997 


Susuga et al. 


5,682,645 


A 


11/1997 


Watabe et al. 


5,771,539 


A 


6/1998 


Wahlstedt et al. 


5,777,704 


A 


7/1998 


Selker 



U.S. Patent Apr. 16, 2002 Sheet 1 of 9 US 6,373,537 B2 



FIG. 1 
PRIOR ART 



U.S. Patent Apr. 16, 2002 Sheet 2 of 9 US 6,373,537 B2 



FIG. 2 

PRIOR ART 



12 




U.S. Patent Apr. 16, 2002 Sheet 3 of 9 US 6,373,537 B2 



FIG. 3a 

PRIOR ART 



19 



J 



© 



& 




31 



30 



FIG. 3b 
PRIOR ART 




U.S. Patent Apr. 16, 2002 Sheet 4 of 9 US 6,373,537 B2 




U.S. Patent Apr. 16, 2002 Sheet 5 of 9 US 6,373,537 B2 




U.S. Patent Apr. 16, 2002 Sheet 6 of 9 



US 6,373,537 B2 



FIG. 6 



430 



410b 



U.S. Patent Apr. 16, 2002 Sheet 7 of 9 US 6,373,537 B2 



FIG. 7 




U.S. Patent Apr. 16,2002 Sheet 8 of 9 




US 6,373,537 B2 



COMPUTER HAVING LIQUID CRYSTAL 
DISPLAY BETWEEN FRAMES ATTACHED 
AT THE EDGES 

This application claims the benefit of Korean Application 
No. 12899/1997 filed on Apr! 8, 1997, and Korean Appli- 
cation No. 14278/1997 filed on Apr. 17, 1997, which are 
hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a computer, and more 
particularly, to a liquid crystal display unit of a portable 
computer. 

2. Discussion of the Related Art 

In general, a liquid crystal display(LCD) device used for 
a computer such as a portable computer or for a portable 
display is shown in FIG. 1. Referring to FIG. 1, the LCD 
device includes a liquid crystal panel 20, a back light unit 22, 
and a driving circuit board 23. The back light unit 22 is 
comprised of a luminescent lamp 11, a lamp housing 12 
having a U-shape cross section and surrounding the lamp 11, 
a light guide 13, a reflector 14 reflecting the incident light 
from the horizontal direction to the vertical direction, a 
protection sheet 15 contacting the light guide 13, a first 
prism sheet 16 and a second prism sheet 17 set on the 
protecting sheet diffuser 15 and directing the incident light 
from the light guide 13 to specific direction, a diffuser 18 
diffusing the light from the first and second prisms 16 and 17 
to a viewing area 21 of the liquid crystal panel 20 with a 
certain viewing angle, and a first support frame 19 support- 
ing these elements of the LCD device. . 

FIG. 2 shows a cross-sectional view of the light-guiding 
plate 13 showing a gradual decrease in thickness as the light 
guiding plate 13 extends away from the light source 11. A 
fluorescent lamp 11 as the light source is fixed at the thicker 
end of the light-guiding plate 13. When the fluorescent lamp 
11 is turned on, the light 23 from the source 11 is reflected 
by the lamp housing 12 surrounding the fluorescent lamp 11. 
The reflected light transmits through the light guiding plate 
13 towards the other side (thinner end) of the light-guiding 
plate 13 as indicated by the arrows. Then, the light spreads 
all over the surface of the light-guiding plate 13 and reaches 
the display area 21 (FIG. 1) through the diffusion plate 18. 
At the same time, a thin film transistor formed on the liquid 
crystal panel controls a corresponding pixel according to the 
signals from the driving circuit 23 (FIG. 1) to selectively 
transmit the light in that pixel. The same process in each 
pixel collecting produce the display of images on the display 
area 21. 

The liquid crystal display is usually combined with, for 
example, a notebook computer for use as an output screen. 
The following method is used to attach the liquid crystal 
display to a device such as a notebook computer. 

Referring to FIGS. 3a and 3b, in a conventional liquid 
crystal display, a ground supporting plate 30 is disposed on 
the first fastening frame 19. A mounting hole 33 is formed 
through the ground supporting plate 30 and the first fasten- 
ing frame 19, as shown in FIG. 36. Then, the ground 
supporting plate 30 and the first fastening frame 19 are fixed 
by a screw 31 as shown in FIG. 3a. In other words, a liquid 
crystal display is attached to a device such as a notebook 
computer in a manner so as to fasten the first fastening frame 
19 and the ground supporting plate 30 by a fastening element 
such as a screw. 

However, the liquid crystal display is necessarily made 
thicker due to the length of the screw according to the 
method as shown in FIGS. 3a and 3b. Moreover, since the 
mounting hole 33 for the screw is formed on the front 
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surface of the liquid crystal display, the display area of the 
liquid crystal display must necessarily be narrowed to permit 
sufficient space at the margin of the front surface to accom- 
modate mounting hole 33 and screw 31. 
5 According to the structure described above, the LCD 
device operates as follows. The light from the luminescent 
lamp 11 is incident on the rear surface of the liquid crystal 
panel 20 through the back light unit 22. A control circuit 
placed on the driving circuit board 23 controls the incident 
10 light on the viewing area 21 of the liquid crystal panel 20 to 
display images and characters. 

FIG. 4 is a drawing showing a plan view of the final 
assembly structure of the conventional liquid crystal display 
device. FIG. 4 also shows the assembled result of a second 
15 support frame 40, liquid crystal panel 20 and back light unit 
having an assembly structure for mounting to a portable 
computer. The second support frame 40 is made of metal or 
plastic, and holds the liquid crystal panel 20 and the back 
light unit. Here, the driving circuit board 23 is located 
behind the rear part of the back light unit connected to the 
liquid crystal panel 20 with a flexible film (not shown). 

FIG. 5 shows the assembly structure of the liquid crystal 
panel 20 and body 60 of the portable computer in the 
conventional method. The second support frame 40 is 
mounted to a rear case 50 of the portable computer using 
screws 43 through screw holes 41. A front case(not shown) 
having a blank area adjusted to the viewing area is joined at 
the rear case 50. That is, the liquid crystal panel 20 is 
attached to the rear case 50 by the screws 43 through the 
screw holes the display surface in the normal direction of the 
30 surface 41 formed on. Although not shown in the drawings, 
the front case is mounted on the LCD device, opening the 
viewing area 21 and covering the other parts. 

In general, as the size of the portable computer is designed 
for easy movement, the ratio of the viewing area to the 
35 whole surface area of the display and the thickness of the 
display device affects the quality of the portable computer. 
However, in a conventional portable computer, screw holes 
41 are located on edge portions of the display surface in 
order to join the second support frame 40 to the rear case 50. 
40 As the display area has a screw frame area 42 (FIG. 4) for 
forming the holes 41, the ratio of the area of the LCD panel 
to the viewing area 21 is reduced. 

Furthermore, in the conventional portable computer, as 
the screws 43 are mounted in the liquid crystal display 
45 device and the rear case 50 in the normal direction of the 
display surface, the display part is necessarily thick enough 
to form an assembly device 51 for the screws 43, such as 
screw holes 41. The second support frame 40 is also 
necessarily large enough to have a space for supporting the 
screw holes 41. Thus, it is difficult to reduce the weight of 
the portable computer. 

Accordingly, a liquid crystal device is needed having a 
high viewing ratio of the display, low weight, and reduced 
thickness for a computer, such as a portable computer. 
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SUMMARY OF THE INVENTION 



Accordingly, the present invention is directed to a com- 
puter that substantially obviates one or more of the problems 
due to limitations and disadvantages of the related art while 
60 retaining the advantages. 

An object of the present invention is to increase the ratio 
of the viewing area to the whole area of a computer display. 

Another object of the present invention is to provide a 
thin, lightweight display unit. 
65 Additional features and advantages of the invention will 
be set forth in the description which follows, and in part will 
be apparent from the description, or may be learned by 
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practice of the invention. The objectives and other advan- FIG. 4 shows a plan view of the final assembly structure 

tages of the invention will be realized and attained by the of the liquid crystal panel, support frame, and back light unit 

structure particularly pointed out in the written description in the conventional liquid crystal display device; 

and claims hereof as well as the appended drawings. pj G 5 snows ^ assembly structure of the liquid crystal 

To achieve these and other advantages and in accordance 5 display device in the conventional portable computer; 

with the purpose :of the presem invention, as embodied and FIG. 6 is a perspective view showing the assembly 

broadly described, a liquid crystal disp ay device comprises ^ * m accordanc £ 

a liquid crystal panel including a back light unit including a " u T . - *■ 

light source joined with the liquid crystal panel; a first frame Wlth P resent ™tion; 

coupled to a surface of the backlight unit and to the sides of 7 1S a perspective view the assembly structure of the 

the liquid crystal panel; a second frame coupled to the edges 10 li( l uid crv stal display device, the rear cover, and the front 

of the liquid crystal panel and to the sides of the first support cover in accordance with the present invention; 

frame; an outer casing; and a fastening part joining together FIG. 8 is a cross-sectional view of a liquid crystal display 

the first support frame, the second support frame, and the according to the present invention illustrating mounting 

outer casing through the sides of the first support frame, the holes at a side of the first fastening frame; and 

second support frame, and the outer casing. 15 FIG. 9 shows an assembly structure of the liquid crystal 

In another aspect of the present invention, a portable display device and portable computer in accordance with the 

computer comprises a liquid crystal display device having a present invention. 

display surface and a first plurality of side surfaces; a body DETAILED DESCRIPTION OF THE 

having an input device; a cover coupled to an edge of the PREFERRED EMBODIMENTS 

body, havmg a second plurality of side surfaces; and a 2 o 

fastening unit attaching the first plurality of side surfaces of Reference will now be made in detail to the preferred 

the liquid crystal display device to the second plurality of embodiments of the present invention, examples of which 

side surfaces of the cover, the liquid crystal display device are illustrated in the accompanying drawings, 

being mounted to the cover. The present invention provides a mounting hole for a 

In another aspect of the present invention, a portable 25 fastening element on a side of a liquid crystal display instead 

computer comprises a liquid crystal display device having a of on a front surface of a liquid crystal display. For example, 

first side surface; a body having an input device; a cover FIG. 8 shows a first mounting hole 410a formed on a first 

joined with the body and having a second side surface; and fastening frame 190. With reference to FIG. 6, the structure 

a fastening unit joining together the liquid crystal display of a liquid crystal display according to the present invention 

device and the cover through the first and second side will be described in detail. 

surfaces of the liquid crystal display device and the cover, 30 Referring to FIG. 6, on a first support frame 190 made of 

respectively. plastic, for example, a reflector 140, a light guide 130, a 

In a further aspect of the present invention a liquid crystal protection sheet 150, a first prism sheet 160, a second prism 

display device comprises a first support frame having a first sheet 170, a diffuser 180, and a liquid crystal panel 300 are 

fastening member at a side surface of the first support frame; stacked sequentially. On the side surface of the first support 

a reflector unit adjacent the first support frame; a light source 35 frame 190, a plurality of first screw holes 410a are formed, 

adjacent to the reflector unit; a light guide unit adjacent the At the edge of the light guide 130, a luminescent lamp 110 

reflector unit; a protection unit adjacent the light guide unit; and a lamp housing 120 are mounted. The lamp housing 120 

a prism unit adjacent the protection unit; a diffuser unit has a U-shape cross-section and surrounds the luminescent 

adjacent the prism unit; a liquid crystal panel adjacent the lamp 110. 

diffuser unit; and a second support frame having a second 40 In order to join the first support frame 190, the liquid 

fastening member at a side surface of the second support crystal panel 300, and the lamp housing 120, a second 

frame, wherein the reflector unit, the protection unit, the support frame 400 preferably made of metal is mounted at 

prism unit, and the diffuser unit, the liquid crystal panel are the side surface of the first support frame 190. At the side 

between the first and second support frame, and the first and surface of the second support frame 400, a plurality of 

second support frame are attached to each other through the 45 second screw holes 4106 are formed aligned with the first 

first and second fastening members through the side surfaces screw holes 410a. 

of the first and second support frames. Referring to FIG. 7, a liquid crystal display device 700 

It is to be understood that both the foregoing general comprising the first support frame 190, the second support 

description and the following detailed description are exem- frame 400, and the liquid crystal panel 300 is joined with a 

plary and explanatory and are intended to provide further 5Q re ar case 500 and a front case 520. At the side surface of the 

explanation of the invention as claimed. rear case 500, third screw holes 410c are formed aligned 

BRIEF DESCRIPTION OF THE DRAWINGS w * m secona< screw holes 4106. The rear case 500 and the 

liquid crystal display device 700 are joined to each other by 

The accompanying drawings, which are included to pro- fastening devices such as screws 430, which are afl&xed to 

vide a further understanding of the invention and are incor- me sec0IK i third screw holes 4106 and 410c. Although 

porated in and constitute a part of this specification, illustrate 55 nQt snown m me drawingSf me screws 430 are also afl&xed 

embodiments of the invention and together with the descrip- t0 me g rst screw no i es 410a 

tion serve to explain the principles of the invention. In embodiment , order to join ^ second 

In the drawings: support frame 400 and the rear case 500, an adhesive device 

FIG. 1 is a perspective drawing showing the structure of sucn 35 double-sided adhesive tape can be used instead of 

the conventional liquid crystal display device; 60 me seC ond and the third screw holes 4106 and 410c. This 

FIG. 2 is a cross-sectional view of a light-guiding plate example has an added advantage in that no screws are 

and a fluorescent lamp; needed which simplifies the manufacturing process. 

FIG. 3a is a plan view of a liquid crystal display showing In a further embodiment, the rear case 500 and the second 

a screw frame of a first fastening frame; support frame 400 are joined to each other using hooks 

FIG. 36 is a cross-sectional view of a liquid crystal 65 and/or other suitable fastening devices including adhesives 

display illustrating a first fastening frame, a lamp housing, formed at inner sides of the rear case 500. This embodiment 

and ground support plates fixed together by a screw; also does not need fastening devices such as screws 430. 
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Accordingly, in the present invention, the assembling or 
fastening devices are located at the side surface of the 
display and not at the front or back side. The assembling 
devices are preferably screws, hooks or, adhesive materials, 
for example. The direction of the assembling devices is 
normal to the side surface of the display, that is, parallel 
direction with the front (viewing) surface of the display. 
Moreover, the assembling devices may be formed on the 
upper and lower sides of the display. 

Referring to FIG. 9, the liquid crystal display is mounted 
to the portable computer. One of the advantages of the 
portable computer according to the present invention over 
the conventional portable computer is the higher ratio of the 
viewing area to the area of the display case. Because there 
are no fastening elements on the display surface, the outer 
frame of the display area of the present invention is narrower 
than that of conventional ones. Thus, the ratio of the viewing 
area to the area of the display case can be maximized and the 
thickness of the display part is made thinner than that of 
conventional ones. 

Furthermore, as the volume of the frames of the present 
invention is smaller than that of conventional ones, the 
portable computer of the present invention is lighter. 
Additionally, as it is not necessary to have screws, the cost 
for manufacturing can be reduced. 

It will be apparent to those skilled in the art that various 
modifications and variations can be made in the computer 
having liquid crystal display of the present invention without 
departing from the spirit or scope of the invention. Thus, it 
is intended that the present invention cover the modifications 
and variations of this invention provided they come within 
the scope of the appended claims and their equivalents. 

What is claimed is: 

1. A liquid crystal display device comprising: 
a liquid crystal panel including a display area; 

a light unit including a light source, joined with the liquid 
crystal panel; 

a first frame coupled to a surface of the light unit and sides 

of the liquid crystal panel; 
a second frame coupled to edges of the liquid crystal panel 

and sides of the first frame; 
an outer casing; and 

a fastening part joining together the first frame, the second 
frame, and the outer casino through the sides of the first 
frame, the second frame, and the outer casing. 

2. A liquid crystal display device mountable to a housing 
comprising: 

a liquid crystal panel with a display area and a first 
plurality of side edges; 

a support frame having a second plurality of side edges 
and supporting the liquid crystal panel, at least one side 
edge of the second plurality of side edges including first 
and second mounting holes, the first mounting hole 
being located at a top half of the side edge of the 
support frame and the second mounting hole being 
located at a bottom half of the side edge of the support 
frame; 

wherein the support frame is immovably mounted to the 
housing using the first and second mounting holes. 

3. The liquid crystal display device according to claim 2, 
wherein at lesat one of the first and second mounting holes 
has a threaded inner surface for receiving a screw. 

4. The liquid crystal display device according to claim 2, 
wherein at least one of the first and second mounting holes 
receives an unthreaded fastener. 

5. The liquid crystal display device according to claim 2, 
wherein the housing includes first and second receiving 
holes respectively aligned with the first and second mount- 
ing holes. 
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6. The liquid crystal display device according to claim 5, 
wherein at least one of the first and second receiving holes 
has a threaded inner surface for receiving a screw. 

7. A portable computer comprising: 

5 a liquid crystal display model having a display surface, a 
back surface and a plurality of side edges; 
an upper casing substantially covering the back surface of 
the liquid crystal display module; 

10 a lower casing coupled to the upper casing and having an 
input device; 

wherein at least one of the plurality of side edges includes 
first and second mounting holes, the first mounting hole 
being located at a top half of the side edge of the liquid 
15 crystal display module and the second mounting hole 
being located at a bottom half of the side edge of the 
liquid crystal display module; and 
wherein the liquid crystal display module is immovably 
20 mounted to the upper casing using the first and second 
mount holes. 

8. The portable computer according to claim 7, wherein at 
least one of the first and second mounting holes has a 
threaded inner surface for receiving a screw. 

25 9. The liquid crystal display device according to claim 7, 
wherein at least one of the first and second mounting holes 
receives an unthreaded fastener. 

10. The liquid crystal display device according to claim 7, 
wherein the upper casing includes first and second receiving 

3 0 holes respectively aligned with the first and second mount- 
ing holes. 

11. The liquid crystal display device according to claim 
10, wherein at least one of the first and second receiving 
holes has a threaded inner surface for receiving a screw. 

35 12. A portable computer comprising: 

a liquid crystal display- module having a display surface, 

a back surface and a plurality of side edges; 
an upper casing substantially covering the back surface of 

the liquid crystal display module; 

40 

a lower casing coupled to the upper casing and having an 
input device; 

wherein at least one of the plurality of side edges includes 
first and second mounting holes, the first mounting hole 

45 being located at a top half of the side edge of the liquid 
crystal display module and the second mounting hole 
being located at a bottom half of the side edge of the 
liquid crystal display module; and 
wherein the first and second mounting holes at the side 

50 edge of the liquid crystal display module are engaged 
to immovably couple the liquid crystal display module 
to the upper casing. 

13. The portable computer according to claim 12, wherein 
55 at least one of the first and second mounting holes has a 

threaded inner surface for receiving a screw. 

14. The liquid crystal display device according to claim 
12, wherein at least one of the first and second mounting 
holes receives an unthreaded fastener. 

15. The liquid crystal display device according to claim 
60 12, wherein the upper casing includes first and second 

receiving holes aligned with the first and second mounting 
holes. 

16. The liquid crystal display device according to claim 
15, wherein at least one of the first and second receiving 

65 holes has a threaded inner surface for receiving a screw. 

* * * * * 



